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> Two weeks of Beam Test at TB24. From 24™ June to 7" July.

> Presence from Ml

» Plus support & hardware from
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» Software + data
> Setup
» Event Reconstruction and time correlation
e Noise bursts (we need to optimize the val evt veto)

e Some Results

» Performance comparisons: COB vs FEV, SLB vs DIF, 2019 vs 2017
e Retriggers,

e Pedestals

e MIP signals

Unless explicitly said, all results correspond to the run 32015 (first long run with all systems in and synchronized,
no tungsten)

| also show some TB2017 data taken in similar conditions.
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Software
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Software

» Public github repository

> https://github.com/SIWECAL-TestBeam/S

IWECAL-TB-analysis
> branch TB201906

» Don't use the version in the eos! It is

outdated in there.

» Full of READMEs

e Please use them (and help complete then

if needed)
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¥ SIWECAL-TestBeam / SIWECAL-TB-analysis

forked from artlbv/SIWECAL-TEB-analysis

® Unwatch~ | 2 + Unstar 2 YFork 4

<» Code Issues 0 Pull requests 0 Projects 0 Wiki Security Insights Settings
Scripts for SiW ECAL test beam analysis Edit
Manage topics
P 167 commits ¥ 7 branches >0 releases A1 2 confributors s GPL-3.0

Branch: TB201906 ~ New pull request

This branch is 65 commits ahead of artlbv:master.

n alrqui Example of coincidence check in merged files, by Julien Marchioro

Create newfile  Uploadfiles = Find Flle Clone or download ~

1 Pull request Compare

Latest commit fffc480 on 6 Aug

i converter_DIF Converter macros for DIF based and SLB based data 2 months ago
i converter_SLB Converter macros for DIF based and SLB based data 2 months ago
i eventbuilding Example of coincidence check in merged files, by Julien Marchioro last month
m mapping cob and fev1X channel mappings 2 months ago
m masked dummy masked, pedestal and mip calib files 2 months ago
B mip_calib dummy masked, pedestal and mip calib files 2 months ago
B pedestals dummy masked, pedestal and mip calib files 2 months ago
i proto Tight selection function for tracks after event building last month
il singleslab minor changes last month
E| .gitignore Modify list of ignore files. Add shower results (root files, the figu... 2 years ago
[£] LICENSE Create LICENSE 6 months ago
E] README.md Update readme to the new changes 2 months ago

T ey
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Software: folders

» converter_DIF and converted_SLB
e Default root converters. From binary (DIF) or ACII (SLB) to single slab root files in the 2017 style.
e Since the SLB delivers all the SLB data in one file, it would be good idea to create root files with all slabs together

from the beginning.

» mapping
e One file for FEV10, 11, 12 and FEV13 mappings

e FEV11 COB mapping
e Simple function to read them.

» mip_calib, pedestals, masked
e Folders with the calibration, pedestal and list of masked channels.

e Simple ASCII files
e WE NEED THEM FOR THE EVENT BUILDING but as this require full analysis not yet finalized, in each folder there

are macros to create dummy files.
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Software: folders £ £

> singleslab

e Analysis macros for single slabs.
e Main functions: PedestalAnalysis, Retriggers, SignalAnalysis - Read the README

» eventbuilding
e Mix of python and simple c++ root scripts to perform the event building.

e mergeRootFiles.cc — Merge single slab files and automatically peforms the bcid offset correction between the slabs

e build_events.py - performe the event building by looking at conicidente bcids (+-3). This requires mapping,
pedestal and calibration files.

e eventbuilding/macros contains an example of coincidence check in merged files.

> proto
e Example macros to run over event built files (analysis of all the slabs at the same time)
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Setup
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Plate DIF HDMI GDCC
L I LVeabl th
ayer slot ame e € cable cable port ether
P1 .
a2 i
1 17 (650um) [ [ : 5 dif_1 1 1
P2
5 2 s
2 15 (550um) 7 7 7 7 dif 1 1 2
B3
el 1 &
3 13 (320um) a8 a8 , 3 dif 1 1 3
K1l
4 11 9 9 7 4 dif 1 1 4
(&€50um) - - -
K2 : -
- - - i
5 9 (650um) 10 10 F 5 dif 1 1 5
Box LV kapton
Layer slot Name cable slot
COB_a,
5 g 5L1.2 ¢ 6
FEV12,
T 5 3 4
> SL1.1
FEV12,
8 3 SL1.3 z z
COB_c
? 1 SL1.0 . e
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SLB based slabs

» Two COBs with different amount of extra components (i.e.
AVDD, DVDD external decoupling capacitances)

e COB_a started “naked” and ended up with 4 CMS 140uF
capacitances

e COB_c with zero extraccomponents (but an aluminum plate
used as a chip protection used during the gluing).

> 2 FEV12 fully equipped with all comporents
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X-y plots, convention:
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Time Correlations
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Filtering bcid =0 events Iin SLB systems

beid {bcid>0}

60000

» Noise bursts in the SLB systems (BCID <15, BCID
~900). To be removed with a val_evt signal.

50000
» These events are removed in all analysis shown here. 40000
30000

20000

10000

TTTTTT
| \

Entries
Mean
Std Dev

o) S
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SLB and DIF based slabs synchronization Y4474
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» https://lirelog.in2p3.fr/calice/2147
e Setup of Synchronation via common spill send by the pulse gen used by the CCC.
e FEV13 setup prepared in the usual way. Spill freq to 4Hz, 2.4ms.
e Slboard system is prepared in self-trigger mode with acquisition windows source from external signal

e FEV13 systems needed to reconfigure each time to reset the cycle number.

» The event building is based in having common cycle numbers (acquisitions) and a fixed bcid offset between the
two systems

e |n an offline analysis, the BCID offset was calculated to be: BCID(SLB) = BCID(FEV13) + 2492
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Some built events (vey preliminary)

32014 (MIPs, 3 GeV, only SLB in mip_evdisp_90
the reconstruction)
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Some built events (vey preliminary)
32014 (MIPs, 3 GeV, only SLB in

mip_evdisp_ 499

the reconstruction)
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Some built events (vey preliminary) 4L

N EATIRE

32015 (MIPs, 3 GeV)

18
18 .
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Shower? -
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Some results: using tracks to align the modules

mip_evdisp_3_corr

mip_evdisp_3

- B
TW 40 60 80x ¢ i b0 40 20 0 20 40 60 80x

0 60

» Julien Marchioro (Work in progress)

» See folder proto in the repository
Page 18
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Retriggers
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What is a retrigger?

» We have observed, (since the beginning of the tech. Prototype) the presence of the so-called retriggers.

» They are seen as bunches of consequtive triggers in trains of bcids
e They are associated to power supplies baseline changes and instabilities.
e Traditionally reduced by adding extra decoupling capacitances.

» They are filtered in the very early analysis stages, using a variable that we called badbcid (if badbcid=0, then

the event was not bad).
» We do the filter in an ASIC per ASIC basis. If there is more than one event separated by 1-10 BCIDs

(tuneable), we tag the fulls train of events using badbcid==3. This includes THE INITIAL trigger, which may be

a good one.
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COB-a: with and without extra capacitances ’

» First runs with 3.6pF, DAC=300 and with same acqg window (2ms, 10Hz)
» Add 4x150uF cap. Between AVDD and GND. https://llirelog.in2p3.fr/calice/2130

» The two compared run have similar statistics of total events,
e But the first run (21003) had no collimators between the beam line and the detector (higher rates and larger beam

spot)

» Disclaimer: It is also true that the first runs may suffer from more noise for the sensors (stabilization of the

glue, stabilization of the depletion etc etc).

Page 21

Irles, A. | SIW-ECAL Meeting | September 2019
I


https://llrelog.in2p3.fr/calice/2130

COB-a: with and without extra capacitances tl‘£

» GOOD TRIGGERS: More or less comparable statistics in both runs.

> Around 1000 entries per cell in the beam spot in the first run, and ~3500 in the second, but the beam spot was
smaller.

> In the first run we have systemtically noisy cells near the SL-board (ASIC 0)

trig_xy_SLB_2_run_21003 trig_xy_SLB_2_run_21010
. 3501
80— 80— trig_xy_SLB_2_run_21010
= 160 - Entries 23301
60— 60— Meanx  40.49 3001
r trig_xy_SLB_2_run_21003 140C — Meany 65.87
; Entries 35249 40— Std Devx 10.95
40 Mean x 39.7 120¢ - StdDevy 11.75 250
» Mean y 64.7 -
20— StdDevx  22.08 e °F 200
- StdDevy 15.37 -
0— 01—
C 800 - 1501
20— -20[—
c 600 = i
- “  With ext
g WI/o extra cap. w Ith extra cap.
60— 60—
- 200 | 500
80— 80—
C | | | | | ‘ | | | | | | | ‘ | | | | | | | ‘ | | | ‘ | | | ‘ | | | ‘ | 0 B 1 | 1 1 1 ‘ 1 1 | ‘ | 1 | ‘ 1 1 1 | 1 1 1 ‘ 1 1 | ‘ | 1 | ‘ 1 1 1 ‘ 1 0
80 60 40 20 0 20 40 60 80 80 60 40  —20 0 20 40 60 80
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COB-a: with and without extra capacitances tf‘£

» RE- TRIGGERS:
> Before adding the capas. Lots of retriggers in the nearby of the SLBoard !!

> After adding the capas, we have a maximum of 80 rettrigers trains over 3500 good hits, in the beam spot ! So
they may not even be retriggers, just overfiltered signals.

first_retriggering_xy_SLB_2_run_21003 first_retriggering_xy_SLB_2 run_21010

80— =
- first_retriggering_xy_SLB_2_run_21003 4500 80 C first_retriggering_xy_SLB_2_run_21010
60— Entries 153221 - Enties 1057
» Mean x 67.46 4000 60 Meanx  46.27
il Meany 69.32 - Mean
40 o y 54.59
- SidDevx 1351 3500 400 StdDevx  18.32
- Std Dev 13.5 - Std Dev )
20— y 3000 20— y. 222
o 2500 0
20 2000 —20/—
- 1500 —40/— -
o - With ext
- WiIo extra ca : Ith extra cap. i
— - 1000 _go|—
60— C 10
C 500 80 [
_80 __ C 1 ‘ | L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L | L L L ‘ L L L ‘ | 0
clcrc b b b e b e b e b e 0 -80 —-60 -40 -20 0 20 40 60 80

-80 -60 -40 -20 0 20 40 60 80
Irles, A. | SIW-ECAL Meeting | September 2019 Page 23




AL

LABORATOIRE
DE L'ACCELERATEUR
LiNEAIRE

Some pre- conclusions:

» Even with the differences in the settings and enviroment between the two runs we can safely conclude that the
decoupling capacitances had a large effect to reduce the retriggers occuring in different region of the PCB “far”

from the beam spot (and near the electronics).

» The observed issues in the chips near the connectors are NOT NEW. Seen also in the past (FEV11).
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Study of the retriggers. CHIPSAT in FEV11 AL

» Chipsat signal as a source of retriggers.

» If the ASIC in which the beam is directed is full... | check the correlation with the bcid of all retriggers in other
ASICs

h_dist_scal15_chip2 h_dist_sca15_chip13

o

1000

I
h_dist_sca15_chip13
Entries 45423 =
Mean x 10.64
Mean y -10.22
Std Dev x 1.903
Std Dev y 6.457

|
(3]

bCIdASIC-IuII- bCIdretriggers
L
o

|
-
]

—

-
h_dist_sca15_chip2
Entries 50656
Mean x 4.986
Mean y -15.3
Std Dev x 4.357
Std Dev y 11.49

-20

bCIdfuIIASIC - bCIdrettriggers

|
IS
o

ASIC with retriggers

ASIC with retriggers

» FEV11 TB2017.

e Correlation of about 5-10 bcids
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Study of the retriggers. CHIPSAT in COBs AL

h_dist_sca15_chip2

h_dist_sca15_chip2

0 0 e 0 — 1800
(0] (]
3 S -10 —11600
E  _1i [T =
= R = — |14
IS 'O 20 h_dist_sca15_chip2 o0
3 -20 G A e o Entries 15362
| h_dist_scai5_chip2 | 30 Mean x 2.415 1000
. Entries 18787 Mean y -5.974
% ji Mean x 1.928 % gg Bev X 1 .ggg 800
imldhli Bras S ; evy :
<=; 40 Std Dev x 1.052 CO B-C e <=; 40 600
- b Std Dev y 2.685 - -
2 beam in ASIC2 2 400
O o)
-50 H
| \ | S | | eam in ASIC2 200
1 15 2 25 3 35 4 0 | | | | | |
I | I | I I I | I | I
_ ' . 1 15 2 25 3 35 4
ASIC with retriggers ASIC with retriggers

» Less entries in the COB-a case, and only in one ASIC.
» CHIPsat has effects in different ASICs.
» Also a ~5 BCID separation, although the clock period is now half than in 2017.
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Study of the retriggers. CHIPSAT in FEV12

h_dist_sca15_chip2

—1160
0 _—
I — 1140
v _10 —
<) I
()]
i< = —1120
g —20—
g L

o) = I —100

o —30:

3 _E —SLB 1 e -
S _sob- h_dist_sca15_chip. eam in ASIC2 60
< - Entries 1130
= C Mean x 1.094 I 40

_‘9 -60— Mean y -9.404

o = StdDevx  0.5341 _

O 70— Std Dev y 11.6 20

N AR R ETETN BN ETRTETR A 0
-0.5 0 05 1 15 2 25 3 3.5 4 45

ASIC with retriggers

» Similar pattern than COB-c and FEV11 but much less entries than COBs...

» ISSUE with SLB configuration (wrong gain? Wrong hold value? Wrong threshold?)

e NO DIRECT COMPARISON POSSIBLE until we understand it

e Briefly discussed later.
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Study of the retriggers. CHIPSAT in FEV13s

bCldfuIIASIC - bCIdrettriggers

» Factor x2-3 more of rettriger entries

h_dist_sca15_chip13

h_dist_sca15_chip13

Entries 50654
Mean x 5.348
Mean y -16.02
Std Dev x 4.438
Std Dev y

ASIC with retriggers

e But number of chips is x4 larger

100

80

bCIdfuIIASIC - bCIdrettriggers

h_dist_scai15_chip13

FEV13, K2
beam IITASI

8 10

h_dist_sca15_chip13

Entries 46163
Mean x 8.062
Mean y -13.55
Std Dev x 4178
Std Devy 10.93

12 14

ASIC with retriggers

e And the retriggers are “less correlated” (most of the entries don’t fall in the plotted range)

> Similar pattern? Maybe yes for P1, for the others it seems less clear: .
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Some pre- conclusions:

» The relation between chipsat and start of retriggers seems to not depend on the front ends (DIF or SLB).

» The FEV13 seem to be less sensitive... maybe because of the separation in more than one AVDD layers in the
PCB

e But it seems that FEV13 have more total retriggers? See next discussion.

» The COB-a (with extra capacitances) shows better performance than the C
e Unfortunately, the comparison of the COB-a before and after adding the capacitances is not conclusive due to the

difference of beam rates (difference of events per acquisiton).
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Retriggers : FEV11

FEV11
Slabl16

~0.2 retrig trains /
trigger

All/first ~36

first_retriggering_xy_dif 1_1_2_grid77

Entries 6877

Mean x 8.72

Mean y 34.05

Std Dev x 40.89 =

Std Dev y 49.25
[__]

—

LABORATOIRE
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Retriggers : FEV11 7

NG E
first_retriggering_xy_dif_1_1_2_grid77 all_retriggering_xy dif 1_1_2 grid77
- T -
80
FEV11 —|1e0 — 3500
60 Entries 6877 | | 6o
Mean x 8.72 555149 {3000
40 Mean y 34.05 {140 10.49
Slab 16 StdDevx  40.89 Mean y 20,03
20 StdDevy 4925 P StiDorx 1908 — 2500
Std Dev y 46.16

100

~0.2 retrig trains/
trigger ~40

All/first ~36 -80

.-
|
t
|
ﬁ
60 80
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Retriggers : FEV11

first_retriggering_xy_dif 1

F EV 1 1 Entries ee77 |

Mean x
Mean y 34.05

Slab16 N B
~0.2 retrig trains /

trigger

All/first ~36

FEV11
Slabl16

~0.17 retrig trains
/ trigger

All/first ~36
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1_2_grid77

all_retriggering_xy_dif_1_1_2 grid77

Entries

Mean x
+ Mean y
Std Dev x

Std Dev y

252149
10.49
20.23
49,94
46.16

all_retriggering_xy_dif 1_1_2_grid04
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Retriggers:

Vaq)4

LABORATOIRE

first_retriggering_xy_SLB_0 run_32015

90:
COB "
c m; Entries 75172
~1.05 retrig b Meany 2762
trains / trigger oF S Devy 2133
405—
All/first ~4 wE
ZUE—
IUE—
l:I:|_ vt b bvvnn v Bvvvn Tvw s Ton o Braan

1000

Ll
a

first_retriggering_xy SLB_2_run_32015

COBa -

~0.4 retrig
trains / trigger

All/first ~4 @

_II|IIII|IIII|IIII|IIII|IIII|IIII|III‘IAJFIA‘III|IIII

o Il\_.ﬁ*ﬂi
e

Entries 37876

Mean x 24.486 -

Mean y 2497

Std Devx  17.75

StdDevy 1823 [ |
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Retriggers: oL
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all_retriggering_xy_SLB_0_run_32015 UR

E

first_retriggering_xy_SLB_0 run_32015

80

90 —
= 0 Entries 285574
COBc =i
= 29.81
70EL Eres 75172 1000 e SidDevx 2653
H =\ nx .
~1.05 I’etl’lg a0 Mean y 27.82 60 StdDevy 2274
- - E StdDevx 2615
trains / trigger = SidDevy 213 50
40 E_ 40
All/first ~4 = 0
30—
20 E— 20
10 E— 10
of- 0
1 | 1111 | | | I 1111 | 1111 | 1111 I 1111 | 1111 | 1111 I 1111
| i 1]

first_retriggering_xy SLB_2_run_32015

|0

COBa e I “E m oS
o ey e 3 - )
=\ - = StdDevx  1BE7
6o Sibevy oo S0 S e

. 50 E— 50 ;_

~0.4 retrig = b

trains / trigger = a0
30 =

. 20 = 20

All/first ~4 = =
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Retriggers: Location (FEV13 P1 vs K1) AL

all_retriggering_xy_dif 1_1_1_run_32015

first_retriggering_xy_dif 1_1_1_run_32015

—  m—
Entries 450047
P I Entries 8398 [} Mean x 10.41
Mean x 10.37 Mean y -25.91
Std Dev x 43.95

Mean y -38.62
Std Dev x 35.06 Std Dev y 48.2
Std Dev y 44.83

~0.2 retrig ’ E -
trains / trigger il NN

All/first ~53

all_retriggering_xy_dif_1_1_4 run_32015

first_retriggering_xy_dif_1_1_4 run_32015

_wm sy S5 _1_4_run 33015

K1

~0.2 retrig
trains / trigger °

—20

Allffirst ~57 -+

Page 40

Irles, A. | SIW-ECAL Meeting | September 2019




Retriggers conclusions:

» The COB with cap. Is better than the one without.
» The COB, FEV11, FEV13 all have similar performance but:

e COB version seems to solve the chn 37 issue
e COB (with extra decoupling cap) & FEV13 seem to solve the issues near the electronics
e COB has less retriggers in the beam spot than the others (~1/20 to be compared with ~1/10)

BUT !! Many of the retriggers trains start from the neihgbour chip

» FEVs has less retrigger trains (0.2 per trigger) than the COB (0.4 per trigger) but the trains are larger and
involve a larger number of channels and chips.
e The ratio of first / all in the FEV11 was 36, in the COB was 4 and in the FEV13 was 55
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Pedestals
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Pedestal calculation t t

d_chip2_chn2_sca2 e
pec_ehip<_chn=_sca Sed_chip2 chn2_sca2 > After event filtering.
B Entries 4373 ) . .
sool_ Mean 270.4 e Retriggers and plane events are tagged in the root files
- My using the badbcid variable (if badbcid !=0 — “bad event”)
r C 5023 +10.2 .
w0 Run 32015 g;’;i‘a”‘ 270.6 + 0.1 » Check the charge (HG) of non triggered cells.
- igma 3.394 £ 0.053
- COB_a (SLB_ e Always in self-triggering mode
300—
- » Pedestal = Mean (gauss fit)
200— > Width = Sigma (gauss fit)
ool » Histograms are saved in root files, and fit values in a
- txt file
I R T TR R TR

#pedestal results (fit to a gaussian) remove channels/sca with two pedestals peaks from the analysis : SLB 0 run_32015

H#Hchip ped® eped® widthped® pedl epedl widthpedl... pedl4 epedld4 widhtpedld (all SCA)
00 278.435 0.327673 3.44518 0 0 0 O O P O O O O O OO OOOOOODODODOODOOOODODODODOODODODOO
O 0OOOOO

275.49 0.277462 3.13925 275.677 ©0.255243 3.33528 0 0 0 0 O 0 0O 0O OO OOO0O0OOOOO O 0O00O00O0OOO0OO
279.953 0.195636 2.42415 279.759 0.175012 2.26449 0 0 0 0 0O O 0O O OO 0OO0OO0ODOODO0DODODO0DODODO0DOD0ODOD0ODOD0ODOD0ODO0ODO0OO
277.342 0.262307 3.44113 277.17 ©0.252224 3.36281 0 0 0 0 0 9O 0 O O O O PO OOOOODOO0DOOOOOODOD0O0O00O0O0OO0
285.@950.3395353.6605428486502437?730948390@000090@0@000090@000090@0900009
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Pedestal calculation: pedestal width tzlt

pedestal_width_map, _SLB_2_ run_32015_sca1

oo

" so » SCA == 0is usually empty
“E > ’ e (filled by noise burst in bcid==0)
oE Beam i » Pedestal distributions are always better calculated in the
oF 1N ; chip that has real triggers.
e ASIC 3 ) e The others chips have real noise + retriggers... which
“~ Run 32015 may shift the baseline of the power supplies (double peak
:E COB _a (SLB_2) 3 spectrum).
B e R » This happens for all board and front end types
pedestal_width_map, SLB 2 run_32015_scal4 e A Comparison is shown later.
b ! I » Next slide: calculated pedestal width for all channel and
20f- © SCAs in different slabs.
o ’ e SLB are compared with FEV11DESY2017 (MIP run at
.. Run32015 4 ASIC2)
s COB a (SLB 2) , e FEV13 are compared with FEV11DESY2017 (MIP run at
= - - ASIC 13)

1 1
-20 0 20 40 60 80
X
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Pedestal calculation: width
» COBs vs FEV11 (2017). Only considering ASICs 0-3

e Similar width averages (slab16 has lower noise i.e. lower average of the distribtuion of the widths)

» General Wide spectrum behaviour for ASICs far from the hit.

» In general: COBs and FEV11 (equivalent run in 2017) seem very similar in pedestal width terms.

run 32015, ASIC2 (beam)

S
o

100

Fitted channels & scas
Y
(=]

60
40

20

80—

3

SLB_2 (COB_a)
SLB_0 (COB_c¢)
slab16, TB2017
slab18, TB2017

5

i s
=Ll ':':ﬂ.'.‘.‘?.‘:".‘nj.'.'?.l..'..l.J..'.J.JH.J.J'.l..l.J..l'.L.I..I..I..

6

7 8 9 10
Pedestal widths [ADC]

run 32015, |=ASIC2

wd0
8 F
45—
o F
Q -
g40 —
5 C
G
S
8L
L3
25 — SLB_2 (COB_a)
O R SLB_0 (COB_c)
= slab16, TB2017
15 | L slab18, TB2017
= :
5E-
D:.L.L.L.L.L..J{I:TU'_ T _|_|_“I'l.: mﬂi.l_.::j.lﬁ'l.LHJ.I..I.E'J.I..I.J._.II]J.J.J.HJF
0 1 2 3 4 5 6

7 8 9 10
Pedestal widths [ADC]

Page 45



Pedestal calculation: width

run 32015, ASIC2 (beam)
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» This is for all SCAs together.

» What if we calculate the average and RMS of each
one of these distributions in an SCA basis?
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Pedestal calculation: width

LABORATOIRE
DE L'ACCELERATEUR
L NG ERALIRITE

run 32015, ASIC2 (beam)
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Pedestal calculation: width AL

» FE13 vs FEV11 (2017, similar run).
» As before, similar behavior between the new and old PCBs.
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Pedestal calculation: width tzlt

run 32015, ASIC 13 (beam)

—»— FEV13 P1
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Average & RMS of the pedestal widths distribution
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MIP signals
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MIP calibration AL
SLB_0, run_32015 |

DE L'ACCELERATEUR
I BT e

» Pedestal subratction.

_ charge SLB 0 run_32015 chip2
» MIP spectrum integrating all cells in 1600 — Entries 66630
ASIC 2 (SLB systems) or ASIC 13 - m Mean 120.8
(FEV13 systems) 1400 — Std Dev 71.01
- ¥2 [ naf 71.09 /56
1200— Width 4.952 + 0.080
> FEV11 TB2017: - MP 782201
1000— Area 5.265e+04 + 2.813e+02
e 320um, MIP at ~ 63ADC B GSigma 5.552 +0.137
> If 500um — MIP is expected at 800—
98ADC -
e |s the ASIC hold value well optimized? 600~
To be checked in the laboratory. 400i
e The gain is correct, l.e.1.2pF? -
> If Ped_width ~ 3.2 ADC (previous 200 —
slides) - SIN~24,5 -
0 | | | | | | | | | | | | | ....|.~...L | L J | 1 J
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MIP calibration COB vs FEV12 AL

SLB_O, run_32015 | SLB_1, run_32015
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» FEV12 spectrum is strange. It starts only at ~100 ADC.
» It looks like a different threshold + gain configuration - NEEDS CLARIFICATION.
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MIP calibration COB vs FEV12

SLB_0, run_32015
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» FEV12 spectrum is strange. It starts only at ~100 ADC.
» It looks like a different threshold + gain configuration - NEEDS CLARIFICATION.
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MIP calibration COB-c vs COB-a AL

L
DEL ACCELERATEUR
L

'l ELA I R E
SLB_0, run_32015 SLB_2, run_32015
charge_ SLB 0_run_32015_chip2 1400 charge__SLB_2_run_32015_chip2
1600 — Entries 66630 L Entries 67247
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charge [ADC] (ped.subtracted)
» Comparable spectrums.

» Few noisy channels in the COB-a (peak at 0)

e optimizable
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FEV11 vs FEV13 (320um)

dif 1 1 3, grido3

NL

ABORATOIRE
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dif 1 1 3, run_32015
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» 320um is well compatible with FEV11 TB2017 expectations.

charge [ADC] (ped.subtracted)

e Bit larger Gsigma ... due to the slightly larger pedestal width and larger spread between channels?
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DE L'ACCELERATEUR
L NEAIRE

FEV13 650um vs FEV13 320um £ C

dif 1.1 _2,run_32015 dif 1 1 3, run_32015
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» MIP peak at a bit greater position than expected: 148 ~ 2.2 x 68 DAC
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Summary
» The COBs perform as good as all the others PCBs (but with minimal extra components for noise filtering)

e Decoupling capacitances in the COB are GOOD.
» We still need to understand what happened with the configuration of the FEV12 during the second week.

» COB, FEV11, FEV13 seem to have all similar performances, with slighlty different strengths and weakneses.

» We need to see the evolution of the FEV12 & COB boards now after long time has passed since the gluing.

e |tis also important to clarify the “FEV12 issue”
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Back-up slides
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2162 Sat Jul 6 14:55:53 2019 Taikan, Yu, Ludovic, Vincent, Adrian

End of the beam test, at 14.30. Start dismounting.
Run numbering:
run_ CSXXX

e C= configuration

o 1l: only 5 FEV13 in the box

©2: 5 FEV13 + 2 SLB (0 and 3) in the box

o 3: 5 FEV1I3 + 4 SLB in the box

o4: 5 FEV1I3 + 4 SLB in the box + tungsten plates
e 5= system in the DAQ

o 0= only FEV13

o 1= only SLBs

o 2= all

Data location. In the EOS (CERN)
/eos/project/s/siw-ecal/TB2019-06/

Root files with built events for the common runs are to be prepared.
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SLB based DAQ

» New Ultra compact Detector Interface (SLboard +
Core mother/daughter system)

e See
https://agenda.linearcollider.org/event/8109/contributions
143626/

» Table top system: tests with USB possible with a laptop
+ 4V power supply.

» Core Mother / Daughter able to deliver clocks,
slow control parameters and control the DAQ
(handle of start/stop, busy, data merging)

> DAQ software written in LabWindows (National
Instruments but C-based).
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SLB based slabs

» Two COBs with different amount of extra components (i.e.
AVDD, DVDD external decoupling capacitances)

e COB_a started “naked” and ended up with 4 CMS 140uF
capacitances

e COB_c with zero extraccomponents (but an aluminum plate
used as a chip protection used during the gluing).

> 2 FEV12 fully equipped with all comporents
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» Wafer gluing made at LPNHE. Last board received just the week after the beam test. All wafer in the same position.

e Experts claim that the optimal lead time to properly stabilize the polimerization of the glue is O(1month). We expect
slightly high noise levels, specially at the beginning of the beam test.

» The COB in the current design is not suitable for the automatic gluing procedure using aspiration pipes to
mechanically stabilize the modules.

» This was fixed by fabricating a simple mask to transport the vacuum from the pipes to the COB.

» In addition, the mask allows to give the ASUs to LPNHE with connectors in place and provides protection to the wires
of the SK2a
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Irles, A. | SiW-EC

DIF system for the SiW ECAL is shown with the SL-board, CORE Kapton and the CORE Module consisting of
the CORE-mother board with the CORE daughter board. , ~2x15slabs

Gbit UDP/USB/Optical Fibre Control & Readout /

To PC (RS232)

Aida 2020 Meeting Oxford Avril 2019  Jeglot

Global

7

Kapton \

CORE-Daughter

CORE-Daughter '

Ik, Fast Comands Data : 40 /80 Mbits/s

HV
Kapton

CCC

CCC: Clk and Control Card
ZedBoard CORE Module/Mother/Daughter : Control and Readout
SL-BRD : Interface board to Slab

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 Heal
* ... assures compatibility with other AIDA2020 developments
=> Paves way for combined beam tests (other calos, trackers etc.)
* SL-Board is delivery for AIDA2020 and P210/HIGHTEC

I h I
Hybria Timiing, >

and Enmycglnrinm

Page 63




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63

