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Qutline

® Masked channels

® Data integrity checks

@ Collective/cross talk effects

® Some comments on double pedestals
e see next talk for more details !!

® Time correlations:
e Single slab (before even building)
e Full proto (event building)
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Masked channels summary

® Layer 1, Slab 21 - 43.4% (one wafer)
® Layer2 - 6, slabs 16,-21 ~6-8%
® Layer 7, slab 22, ~ 16% (one chip)

® 5% are masked manually just before starting the commissioning - same patter in all
slabs:

Chn 37 in all chips,

Chn 41-53, chips 1,9

Chn 5, chips 0 and 8

Chn 3,9, 10, chip 7 and 15

® Total # of channels available: 6204 (87%)
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Data ithegrity
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RAW2ROOT.C : Data Integrity checks

® The root macro checks the data bytes and headers.

e If additional word is found: warning message and shift of ..., ('“ O Bl £ A TR o
the counter et P O o 8] Cherge Choo iz $0 A
A I 06 |H Time Cho 63 (12 bit) Colomn 14
e |f no additional word is found but spill candidate packet f-fiifn'?i‘l(lﬂ I — N
. . ( ime Cho 0 (L2 bit
has wrong length (in words) — error message and reject —
spill candidate (count) SIUNAVEITIT,
1
e Else: if bad number of columns - error message and e ('” O A G
reject spill candidate (count) AN S A [N TR -
o 00 J6 |H Time Cha 63 (12 bit) Colima
e Else: if bad chip id — error message and reject spill F_Q’;fn'f’ﬁ( — S
candidate (COUﬂt) T 0 0 1 | Toacl Crossing 10 19 (17000
e Else: if errorin bits — error message and reject spill bein < I i”ﬂﬁrm“?”iﬂim?l}
candidate (count) 100 0 000 0] [gh]p 1D (6 bil I
15 ! 0
In this case, we also save (if possible) the bcid Figure 15: SKIROC?2 chip memory mapping

andsca were the error happened

e L
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RAW2ROOT.C : Data Integrity checks

® Data Integrity histogram (spill based):

Data Integrity
e value =0 -> 0K Data_Integrity
Eniries 568455

e value =1 --> bad data size AMS  0a713
e value =2 --> more than 15 memory columns
e value = 3 --> bad chip number
e value =4 --> extra bits in BCID (>12)
e value =5 --> extra bits in LOW GAIN charge/hbits --> expected

13 bits, no more. The 14th is for autogain mode --> not used
e value = 6 --> extra bits in HIGH GAIN charge/hbits --> expected

13 bits, no more. The 14th is for autogain mode --> not used AP PR R toly i 1 1 1
e value = 7 --> hit bit from high gain = hit bit from low gain
e value = 8 --> Bad number of columns or bad number of channels Examp|e for layer 1 (slab 21):

® Error tagging is not cumulative: if bcid is Full mip scan

wrong but hit bit s also wrong, the event is
tagged as hit bit wrong.

® Saved in the .raw.root file
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RAW2ROOT.C : Data Integrity checks

Data Integrity _ Data Integrity_map
10 B o e ety e 0
Mean 0.02063 14— Entries 1510
10° RMS 0.3713 E gnx 0
12— HM;: 1125 400
E RMS y 2.301
10t 10—
300
10 “:_ Chip channel map (but if
- e =0 error appears in the first
4 channel, then we stop
1 o ™ - counting)
P P o UL P SO P P R e i T B
Data Integrity_SCA
ooy [ Data_integrity_SCA_|
Data Integrity_BCID E— Entries 2013
Dara_integrity_BCID - Mean 1.518
60— hE‘r;I;es 32%1: 1000 — RMS 2.734
s AMS 488 | - BCID spectra for rejected
“E o0 events looks very similar for
wf ol all slabs — shifting bit ?
:mf— E
F 400 —
20— C
g zou:—
- F, i wa .
o EEIIEI 400 - “IG[IDIEI 4 EILE ! IDIEEI ¢ L 10 12 14

e Example for layer 1 (slab 21):Full mip scan
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Cross talk issues
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Issues observed: adc4/retriggers/plane events

HitMap PlaneEvents

HitMap Regtriggers

Bl b b b b b by b 1y
40 20 o E 0 &0 an

P A -
Max = 220 10 : :

BCID Regtriggers BCID PlancEvants

—

Q 500 1000 1500 2000 2500 [T =TT i)

LASTSCA PlaneEvenis

|| |

LASTSCA Regtriggers

i il
lasisza lasisza

ot
PRESTIGE

POSTOOCTORAL RESEARGH FELLOWSHIPS

Irles, A.

1808

1808

1400

1208

1008

HitMap over/under flow

A

=]

il

2

4

s

21

5]

=

LN AR AN AR AR RN RARN RN

21

15

4

]

El

£

£l

=]

e e b b by by e b 1o a1y
40 20 ] ] ED) ] £

i} )

&

x

BCID overfunder flow

chip

o 500 TOOL TS0k 200D TEOD 40Ok 480D 00,
e

LASTSCA overunder flow

a 1 | | | 1 1 1

lasisca

| TB2017 Analysis Meeting | 14" Septebmer 2017 | Page 9

250

200

-
Max = 400 10~3

BCID good

HitMap good

beid

LASTSCA good

lsista




Issues observed: adc4/retriggers/plane events

@ Retrigger rates in the beam spot are consistent with the BCID+1 issue:
e ~ 15% rate (not easy to see in the plot, | agree)

e |ast sca filled for retriggers is randomly distributed for chips in the beam spot (10,11,12,13) Similar
situation with pedestal (double peaks associated to retrigger, see backup)

e |ast sca filled for retriggers far from the beam spot = 15. Not BCID issue.

® From other monitoring plots, | see that Plane Event and Retriggers have very
similar signatures (high threshold for these plots= 32 channels)

® Crosses are always ADC=4 related.
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Issues observed: adc4/retriggers/plane events

@ Collective/cross talk effects ? Skiroc2 is too sensitive to noise in the preamp/analogue
part of the chip (baseline shifts) — retriggers ? Adc =4 entries ?

e During important phase of the precommissioning: the BCID2050 and noise/adc4 issues were
convoluted and not properly understood — need new studies.

® FEV11 shows some shortcomings but not showstoppers.
e Nothing prevent us to make physics, as seen during the beam test.

@ See |last talk of this session (beam test results)

* *
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Double pedestals

® Only some preliminary results, see next talk for more details.
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Pedestal npeaks maps (filtered events)

® 15 x-y maps (one map per SCA)

® Only one MIP scan run (grid 0), Layer
2 (dif 1.1 2)

e Similar for all layers

® Masked channels are removed from
the analysis

mmmmmmmmm

e Mask means: disabled trigger and disabled
preamps.

wwwwwwwww ® For the calculation of the pedestals:

Moz ez | e s e We only save the pedestal information if we
. - - have enough statistics in ~ all SCAs

e | e inthis example, we will only save the
pedestal information for chip 15 (left bottom
corner)

58 LN
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Pedestal npeaks maps (filtered events)

NPgaks-map _grid00 dif-1_1_2

Grid 0, dif 1 1 2

NPeaks-map _grid00 dif-1_1_2

NPeaks-map_grid00 dit=1_1_2

All grid points, dif 1 1 2

NPeaks-map_grid00 dit=1_1_2 pedestal_npsaks_map, dif_1_1_2_scal

NPeaks-map _grid0 dit=1_1_2

_

ETRE e R R A A

NPgaks-map _grid00 gif=1_1_2
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NPgaks-map_grido0 dif=1_1_2

podsstal_npeaks_map, dif_{_{_2_scalt
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Pedestal npeaks (bad events) maps
Grid 0, dif 1.1 2 All grid points, dif 1 1 2

NPasksitagged)-map_rid00 di1_1_2 NPasksitagged-map_gpid00 di1_1_2 NPsakstagged)-map_grid00 cla1_1_2 NPsaksitagged)-map_gid00 cila1_1_2 edestal tagged_rpesks, map, 01112 scad edestsl tagged npesks map, & 11 2 sca pedestl tagged_rpeste, map, d1_1_12 ses2 podestal tagged npesks map, df 1_1 2 sca8

NPoakaftagged)-map_grid0d di=1_1_2 NPosksftagged)-map_grid0d dii=1_1_2 NPaaks(lagged)-map _grkd0d cli=1_1_2 NPaakaflagged)-map _grkd00 cli=1_1_2

of

2 8 &

EUNE e R B A A

NPoakaftagged)-map_grid0d di=1_1_2 NPosksftagged)-map_grid0d dii=1_1_2 NPaaks(lagged)-map _grkd0d cli=1_1_2 NPaakaflagged)-map _grkd00 cli=1_1_2 [ RRET )

ol .
2|
5 o s

8 & 2 B8

8 8 & 4

EUNE e R RS B A ] EONE e RS RN )

pdestl tagged rpaske map, i 1_3_2 sead

NPesksitagged)-map_rid00 dil_1_2 NPesksitagged)-map_pid00 dil_1_2 NPaakstagged)-map_grid0d cilat_1_2
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Pedestal npeaks maps

® Expanding the analysis to the masked channels (disabled preamps):
® Double pedestal happens also with disabled preamps

— — -
80— - ped_tagged chip8 chn37_scal
: — ‘ _ ped_tagged_chip8_chn37_scal
80— = 50— Entries 583
N - Mean 329.8
a0 35 B StdDev  30.28
C 40;
20— I 3 B
[ L -
0— 2.5 I~
- 30—
20— 2 -
-In:_ . 20—
- 16 B
(1] B
s m 1 10
30— L
0.5 - | | | | | | | | |
IIIIIIIIIII L I T T T T T T T T Ty I I
x 0 100 200 300 400 500 600 700 800 900 1000
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Good event/bad events time correlations
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Retriggers & plane events: time correlations for single slabs

bcid samechip_dif dif 1 1 2

beid_samechip_dif_dif 1_1_2 _ . .

. e o @Dif 1 1 2, grid41l
Std Dev 5774

@® Selection:

60000

e (G0o0d hits are selected firstly.

e Then, bad hits are search in THE SAME chip,
different channel were the good hit was
generated

50000
40000
30000
20000

10000

e pcid are compared (within a spill)

beid_samechip_di_di_i_1_2 6 Bad hlt == retrigger and/Or plane

Entries 4.5764420+07

s event or origin of retrigger

80000

70000 Hi-

f 7 ® In the same chip, there is no
correlation between triggers and
soof | ' - following retriggers

m ® Gap of +- 15 bcid due to offline
| W M H H m | definition of retrigger.
LR LR

it ://
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Retriggers & plane events: time correlations for single slabs

2000 — Entries 4.7@
F Mean -139.6

1800 — Std Dev 630.3

1600

1400 —

1200

1000

800

600

400~

5 N

R B R 1 R G

bcld |_hits-beid_badevents (chip_hitl=chip_badevent)

Mean -2.227
Std Dev 19.6

1800
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1000

800
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400

200

_30 _20 _10\II\O\I\I‘l‘olI\\2‘0III\3‘0I\I\4|O
beid_hits-beid_badevents (chip_hit!=chip_badevent)

éfll

UE%

(=1

ot
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@Dif 1 1 2, grid41
® Selection:

e (G0o0d hits are selected firstly.

e Then, bad hits are search in A DIFFERENT
chip were the good hit was generated

e pcid are compared (within a spill)

® Bad hits == retrigger and/or plane
event or origin of retrigger

® Pattern: ~3,6,9,12,15 bcids after a hit,
we see retriggers in other chips

® Also a bump of bad events happening
before the good hits ?

e To be understood.
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Time correlations after even building and filtering

® Filtering is done (retriggers/plane events)

® Basic event building within a spill (bcid merging for all chips in all slabs).
® Results for 4GeV showers

® Very simple analysis using root ntuples

100 21V et htemp
= Entries 1884103 35000 — Entries 1455409
= i Mean 2676 C i M 2630
<7 slabs hit e 0 S <7 slabs hit &5,
- 7 slabs hit - 7 slabs hit
0= 25000 —
60 -
50 No cut in energy 20000E" Energy>0.5 mip
402— 15000 —
303— E
= 10000 —
20F- -
1oE- 5000{— _
E co e v b by .|--|"|-"|"|--l--|--.|-lll-|---|--|“|--T-:-:-T-|"|-"|--|hr--|"|"|' E - --“---""'""""""-"'--".--.....-.....
1500 2000 2500 3000 3500 4000 4500 5000 5500 0 o b by P by v b e b Ly by
beid 1500 2000 2500 3000 3500 4000 4500 5000 5500
_— beid
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Time correlations after even building and filtering

(bcid-prev_bcid):bcid {hit_slab==6 && hit_isHit==1 && hit_energy>0.5 && prev_hcid>0 && (bcid-prev_bcid)<500}

i) B
Bl 500 —
e
(0] L
S B
5 L
8400 —
300 —
200 —
100 —
1000 2000 3000 4000 5000
i beid P
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Time correlations after even building and filtering

test

I “ HII ‘I T 11 f \‘\ i HIIII | ‘I ‘I I fll‘llllul\lv\lll Il lf‘ . teSt

- J il \ II " “ ‘ \ |“ h H\ 5'| | Ill“ II ‘ i |I | JII ‘|I|>‘ I”\Il‘uwl‘ |“|h||I I\ Entrles 753467
450 — ' : m ' o “H ‘.‘ ' H; T At M",;ll‘...‘ Mean x 2179 P

— ‘ l' c |‘f LII '|‘ : f f fl‘ | \’II f I I ! “\Hllll Mean y 6261
400 } | I" f | ||| ‘ ﬂH MI T | ‘ \ H fll | " | | W | l( ! I| ‘\IIII Std Dev X 680.6 )

— y ”'?m L" 4 Rl ’u ) mﬁ i Std Devy 76.11

— it oy ‘\ \* K il 'i.;" ey ‘
350 — ! W.MI \M\' I \ | "[‘h\..f|!{'ﬁ.1‘..l\¢ i i 120
300 — 100
250 —

— 80
200 —

- 60
150 —
100 — 40

50 f— | 20
— s A I
0__'_ | | | | | | | | ‘ | | | | DUTAS) L e (RN 0
* 500 1000 1500 2000 2500 3000 3500 4000 ’
PR‘]:'STIGE —A‘

e Irles, A. | TB2017 Analysis Meeting | 14" Septebmer 2017 | Page 22 DF LACCA BRATEUR

EEEEEEEE



Time correlations after even building and filtering

® Diagonal line starting on bcid ~ 3000
e This is when the noise burst happen.
e Cut during analysis.

@ Is there a pattern every 25 bcids = 10 us ?(bcid-prev_bcid = ~25,50,75,100...) ?

(bcid-prev_beid):beid {hit_slab==6 8& hit_isHit==1 && hit_energy>0.5 && prev_bcid>0 && (bcid-prev_bcid)<500}

2 2500(

® Most of hits are separated by 1500 bcid
=600 us — 1.7 kHz (~beam rate)

\\I\‘\\\\‘\\\\‘\\\\‘\\\l‘\

58 LN
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Time correlations after even building and filtering

® Same but doing a proper analysis requiring all 7 slabs with good hits

e Good hits are defined as non-isolated hits with energy > 0.5 MIP in events where
all slabs have these good hits

@ Hint that the pattern is associated to some "internal” source
bcid_correl_map

bcid_correl_map

I Entries 233325

- .| Mean x 2158

L Meany 41.52
250 o . | Std Dev x 629.1

- .~ . | Std Devy 50.66
200— 140

- 120
150 — 100

C 80
100—

L 60

50 } 40
I~ : o ‘ 20
O L [ ‘ [ | [ ;_;_’ \““ L ‘: w; 4.". l o |.\ l - 0
0 500 1000 1500 2000 2500 3000 3500 4000
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Back up slides
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BCID+1 events

CASE 2: BCID+1 without Hit

BCID+1

CASE 1: BCID with Hit
BCID

BCID .

BCID+1 T2

3 e > Be+2 g JBEID
Slow Clock

=> Colunmn change

Slow Clock

(coarse time) == Column change

triggerin ChS |Hn } triggerin ChS it
oRes I | level "1"= Conversion to be done at the corresponding BCID oRed I Nevel "17= Conversion o be done
ChS, T&H_SelColumnt Track Ch&, T&H_SelColumn( Track
Hold i Hod
Chx, T&H_SelColumnty Track Chyx, T&H_SelColumn( Track H
I Hold I Hold
i Column changes if event (ORG4="1") in the previous BCID
Track : Track H
Ch$ and all Ch, Ch# and allother ch, Hold
SelC Hold Colwmn change: if event (OR64="1") in the previous BCID T&H_SelColumnl Hold
Slow shaper
Slow shaper signal
cees”

signal
Conversion: BCID, one hit, SCA0 ch3: holded value= peak of the signal, other SCA0= holded value=pedestal
BCID+1, no hit, SCAI ch3 holded value=value < pedestal or pedestal, other SCAI holded value=ped.

Conversion: BCID with one hit, SCA0 ch3: holded value= peak of the signal, other SCAO= holded value=pedestal, other SCAi= ped
BCID+1: No conversion because ORG64 level=0 during this BCID+1

® This are not bad events
@® Next SCA (NSCA+1) is filled with a zero, but SCA=NSCA is usable - not remove from

analysis !
® ~ 15% of chances of happening (reduced to ~0 in skiroc2a)

K
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RAW2ROOT.C : Data Integrity checks

Data Integrity_map Data Integrity_map Data Integrity_map
§ Data_Integrity_map 50 [ ] " T1 | | H W11
Entries 1510
® oan 0 " [ | 1
Meal 1122
HMS“:Y 0 [4¢ 12 [ | 1 *
RMS y 2301 10
10
130 8
8
&
20 & .
4
Slab 21 . Slab 16 : Slab 17
L R H SR B U R NSRS SO S NSRS S S BRI S N I
o 10 20 30 40
il Ll IR AR ATITIN ARSI ST AT o O v v L b L
-0.5 o 05 1 15 2 25 3 35 o 10 20 30 40 50 - -
Data Integrity_map Data Integrity_map Data Integrity_map
TTITIN W1
1 14 14
1 L [ | (I |
12 12 12
10 10 10 .
8 8 8
6 8 &
4 4 4
2 1 Slab 19 2 Slab 19 z Slab 20
0 O e e e
”n |In z‘n - ‘3\0. - .‘\n L 5|n I 5 5 35 5 =5 0 10 20 30 40 50
Data Integrity_map
Data_Integrity map
| | I HT 11 Envies 4458
14 Mean x 0.1541

Why there are no errors in chips 0,1,2 ? N R

Are these chips superseeded by other sources :
that are not chip-taggable (i.e. bad number of ‘ o
columns, bad chip id, bad number of words) ?7? t  Slab21 -

xy? LN
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