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RAW2ROOT.C : Data Integrity Checks

M The root macro checks the data bytes and headers.

0010 Bunch Crossing 1D 14 (12 bit)

candidate (count)

L3
BCIDs

10 0 0] Buoch Crossing 1D 1 (10 b0)
1000 Bunch Crossing ID 0 (11 bit)
P00

e Else: if errorin bits = error message and reject spill
candidate (count) I 00 0] ChpIb (b bi) )
15 ! 0

In this case, we also save (if possible) the Figure 15: SKIROC? chip memory mapping
bcid andsca were the error happened

Ve N
PRESTIGE ZZIﬁ
POSTDOCTORAL RESEARCH FELLOWSHIPS

roun e

e |f additional word is found: warning message and shift of ... ('“ O Bl £ A TR o
the counter it B E Tharge Chn 0 (12 00) §C 4
L. . ) ) - [ T]mEEh.nH{leil] Column 14
e |f no additional word is found but spill candidate packet Hf;fﬂm(ln R S
. . in e 1 12 bit
has wrong length (in words) — error message and reject —
spill candidate (count) SN )
1
e Else: if bad number of columns — error message and s <_
reject spill candidate (count) e | -
) 0 0|6 |H Time Chn 63 (12 bit) Colimn 0
e Else: if bad chip id — error message and reject spill nfgﬁ'?f!( S S
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RAW2ROOT.C : Data Integrity Checks

m 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 L Lo Ll T 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 Example for layer 1 (slab 21):

W Error tagging is not cumulative: if bcid is wrong Full mip scan

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

M Saved in the .raw.root file

Kt
PRESTIGE ttlﬁ
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RAW2ROOT.C : Data Integrity Checks

Data Integrity Data Integrity_map
10 Data_Integri
Entries 568455 Data_Integrity_map 500
Mean 0.02063 Enfries 1510
10° I g:; 1129
RMS x 0 400
RMS y 2.301
10t
300
e Chip channel map (but if
- =0 error appears in the first
channel, then we stop
w w counting)
L Lol bl L L L L L L L i 15 z 25 3 E
o 1 2 a 4 5 -] T a k]
Data Integrity_SCA
eaniy— [ Dala_Tntegrity_SCA_|
Data Integrity_BCID E— Entries 2013
Data_Tntegrity_BCID - Mean 1.518
& :_ ;\E‘r:;“ ;%1: 1000 — RMS 2.734
s AMS 488 | - BCID spectra for rejected
“E o0 events looks very similar for
o ool all slabs - shifting bit ?
30:— E
E 400 [—
20— C
g zou:—
g :I —l—l ! | |
o EEIIEI ! ‘ ' 400 - “IG[IDIEI . IEELE — ! IDIEEl ‘ ¢ L 10 12 14

PRESTIGE Example for layer 1 (slab 21):Full mip scan mz
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RAW2ROOT.C : Data Integrity Checks

Data Integrity_map Data Integrity_map Data Integrity_map
3 Daia Inteqriy map | "
kS Entries 1510
Mean x 0 " 1 1 1
Meany 11.22 12—
AMS x o 12 11 1 E
AMS y 2.301 10
10 iy
30 Py =
8
&
20 & ‘7
) ] Slab 17
Slab 21 " Slab 16 a
O e e
o 10 20 30 40
TR IR ATIIN RNR RPN AT o O v v L b L
1 15 2 25 3 35 o 10 20 30 40 50 - -
Data Integrity_map Data Integrity_map Data Integrity_map
- Data_integrity_map
EFTTITOIN L1 Entries 4278
1= wl- Meanx  0.04356 "
d 1 L 11 L B Bt G
120 12 S 12
10 |u; 10 .
BE- 8 8
6 6 &
i I 1] lab 1 ) Slab 20
1 Slab 19 Slab 19 z a
20— 1=
01:7 ) ‘ ‘ ‘ ) o | | | | | Oy e 1y
I L 5 5 ‘gn 1 = 5 0 0 20 30 a0 50 o 10 20 30 40 50
Data Integrity_map
Data_Integrity map
| | I HT 11 Envies 4458
Mean

Why there are no errors in chips 0,1,2 ? £V e ! ey aw

Are these chips superseeded by other sources ':
that are not chip-taggable (i.e. bad number of ‘ e
columns, bad chip id, bad number of words) : Slab 21 =

PRI
0 10

Ve N
PRESTIGE ttlﬁ
POSTDOCTORAL RESEARCH FELLOWSHIPS

roun e
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BCID+1 events

CASE 2: BCID+1 without Hit

CASE 1: BCID with Hit

i clow .B.(_“) . 5 - BCID+1 . .
- Mo A0S (2 S MU g e > BCID+2 BCID, BCIDEL
Slew Clock Slow Clock
(coarse time) ; | ; => Column change | ; = Columm change F
triggerin ChS Hit trigger in Ch5 Hit
OR64 __l level "1"= Conversion to be done at the corresponding BCID ORE4 level "1"= Conversion to be done
ChS, T&H_SelColumnty Track Ch&, T&H_SelColumn( Track
Hold Hold
Chx, T&H_SelColumnt) Track Chyx, T&H_SelColumni Track
| Hold Hold
Column change:if event (OR64="1") in the previous BCID
Track Track
Ch$ and all Ch, Ch# and allother ch, Hold
T&H. SelColumnl Hold Colwmn change: if event (OR64="1") in the previous BCID T&H_SelColumnl Hold
Slow shaper
Slow shaper signal
signal .
........ . "
.............. Conversion: BCID, one hit, SCA0 ch3: holded value= peak of the signal, other SCA0= holded value=pedestal

BCID+1, ne hit, SCAI ch3 holded value=value < pedestal or pedestal, other SCAL holded value=ped.

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

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

W ~ 15% of chances of happening (reduced to ~0 in skiroc2a)

LS
PRESTIGE
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Retriggers, plane events and underflow data

M Retrigger: different issue than BCID+1 but similar “signature”

e Retrigger creates lots of entries in consecutive bcids.
e Are usually associated to a pedestal shift - double pedestal distributions

a change in the reference analog power supply level 7 — fake signals
e |dentified by checking the previous bcid, if small difference — tagged.

M Plane event: similar cause ? Identified easily by selecting events with less than X channels
triggered (X depends on the beam composition, usually 32 is a right number)

m Underflow data (ADC=4):

e a) by sampling in the undershot (in principle solved/reduced in sk2a)

e D) only at SCA, due to some noise (and timing) extra sensitivity on analog part intrinsic to
skiroc2 (in principle solved in 2a) — very located channels, probably near some power/other
lines that introduce some noise in the analog part of the chip.

Ve N
PRESTIGE m
POSTDOCTORAL RESEARCH FELLOWSHIPS

roun e
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Tagging these events: badbcid

W How are all these events identified ?

M Using the nhits[16][15] variable (counts all hits in one SCA with ADC>10)

W Using the badbcid[16][15] variable. It is filled doing the following checks sequentially:
==0 If SCA=0

==1-16 if bcid[chip][sca]-bcid[chip][sca-1]=1-16

==432 If a negative entry (ADC<10) is found in the chip for this sca

==0 If none of the previous.

ot
PRESTIGE ZZIZ
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Tagging these events: badbcid

M Issues observed:

e We tag the bcid+1 events as bad events
e SCA 0 is always tagged as good but we see some double pedestals (see Yu's slides)

M Solution ?
1-16 if bcid[chip][sca+1]-bcid[chip][scal=1-16
+32 If a negative entry (ADC<10) is found in the chip for this sca

0 if none of the previous.
m New RAW2ROOT version to be updated (and checked) in the repository

LS
PRESTIGE ttll
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